The extent of oxidative mitogenesis does not correlate with the degree of aldehyde formation of the T lymphocyte membrane.
Chemical oxidation of T lymphocytes with periodate or the combined action of the enzymes neuraminidase and galactose oxidase (NAGO) results in T cell activation. The latter process includes the production of interleukin 2 (IL 2) and the induction of IL 2 receptors. Because membrane-bound aldehydes act in the transmission of the oxidative mitogenic signal, we designed a comparative study in human thymocytes and peripheral blood leukocytes in order to determine a possible correlation between the degree of the membrane aldehydes generated chemically or enzymatically and the extent of the resulting activation. The differences between periodate- and NAGO-induced aldehydes were demonstrated by flow cytometry of cells stained with a novel fluoresceinated hydrazide and by an electrophoretic procedure performed with biocytin hydrazide and 125I-streptavidin. In both cellular systems, periodate oxidation resulted in stronger formation of aldehydes than NAGO oxidation. However, the IL 2 receptor induced by NAGO formation and the resultant activation were significantly higher than those induced by periodate. The degree of aldehyde formation on peripheral blood leukocytes was also considerably higher than that of thymocytes, yet similar patterns of [3H]thymidine uptake were observed in the mitogenic assays of both cellular systems. The data indicate that no correlation exists between the extent of aldehyde formation and the degree of oxidative mitogenesis. It is thus suggested that relatively few (or maybe only one) membrane-bound aldehyde-containing molecules act in the transmission of the oxidative mitogenic signal.